DEPARTMENT OF THE ARMY
US ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE-EUROPE
CMR 402
APO AE 09180

REPLY TO
ATTENTION OF

AUG 3 1 2006
MCHB-AE-EE

MEMORANDUM FOR Directorate of Public Works, U.S. Army Garrison (USAG) Mannheim
(IMEU-MAN-PW), Unit 29901, APO AE 09086

SUBJECT: Water Supply Management Program, Annual Drinking Water Surveillance, Project
Number 31-50-4861-06, USAG Mannheim, Germany, 12-13 July 2006.

A copy of the report is enclosed. We are very interested in your comments and suggestions for
improving the usefulness of the information and recommendations provided in the report. If you

have feedback, or if this report does not meet your needs or expectations, please contact me at
DSN 486-8542 or CIV 06371-86-8542.

FOR THE COMMANDER:

2 Encls M@me&\) M

1. Executive Summary LTC, MS

2. Report Chief, Department of Environmental
Sciences

CF (w/encls):

Commander, USAG Mannheim (IMEU-MAN-ZA), Unit 29901, APO AE 09086

Directorate of Public Works, USAG Mannheim (IMEU-MAN-PWO), Unit 29901, APO AE
09086

Installation Management Agency-Europe Region (IMA-E) (IMEU-PWD), Unit 29353, Box 200,
APO AE 09014

IMA-E (IMEU-PWD-ER), Unit 29353, Box 200, APO AE 09014

USAMH (MCEUH-PM-EH), CMR 442, APO AE 09042

ERMC (MCEU-PM-EH), CMR 442, APO AE 09042

USACHPPM (MCHB-TS-E), 5158 Blackhawk Rd, Aberdeen Proving Ground, MD 21010-5422

USACHPPM (MCHB-CS-IPD), 5158 Blackhawk Rd, Aberdeen Proving Ground, MD 21010-
5422

Readiness thru Health

Printed on @Ided Paper



EXECUTIVE SUMMARY
WATER SUPPLY MANAGEMENT PROGRAM
ANNUAL DRINKING WATER SURVEILLANCE
PROJECT NUMBER 31-50-4861-06
USAG MANNHEIM
MANNHEIM, GERMANY
12-13 JULY 2006

1. PURPOSE. To assess the physical and chemical quality of drinking water supplied to the
U.S. Army Garrison (USAG) Mannheim communities and to recommend courses of action to
minimize potential adverse health effects if Environmental Final Governing Standards-Germany
(GFGS) maximum contaminant levels (MCLs) are exceeded.

2. CONCLUSIONS.
a. Potability.

(1) Based on this study, water distributed to the Public Water Systems (PWS) at USAG
Mannheim is potable.

(2) USAG Mannheim considers the Dannenfels Area Non-Public Water System (NPWS)
as non-potable since the water is not treated. As a result, bottled water is supplied to personnel
working at the Donnersberg Communication site. The Installation Management Agency-Europe
(IMA-E) requested that the Directorate of Public Works examine the quality of this water system
during their normal annual drinking water survey conducted by the U.S. Army Center for Health
Promotion and Preventive Medicine-Europe (USACHPPMEUR).

b. Compliance.

(1) Continue routine annual monitoring of the drinking water supplied to the USAG
Mannheim in accordance with the GFGS. Coordinate and plan for the required monitoring of
asbestos in fiscal year 2007 per the GFGS.

(2) Friedrichsfeld Area PWS.

(a) The GFGS requires quarterly monitoring for nitrates and volatile organic compounds
(VOCs).

(b) The drinking water supplied to Friedrichsfeld Area PWS is not compliant with the
GFGS for disinfection.

(3) Mannheim Area PWS. The analytical results indicate that the drinking water
supplied to the Mannheim Area PWS is compliant with the GFGS.
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(4) Griinstadt Area PWS.

(a) The GFGS requires additional analysis of Radium-226 and -228. Samples have been
submitted to the U.S. Army Center for Health Promotion and Preventive Medicine
(USACHPPM) for species determination. Results will be provided upon receipt as an addendum
to this report.

(b) The drinking water supplied to the Griinstadt Area PWS is not compliant with the
GFGS for disinfection.

(5) Dannenfels Area NPWS. This water system is considered a non-potable water
system. The water is not disinfected. Turbidity was above the MCL of 1 Nephelometric
Turbidity Units (NTU), color was above the MCL of 15 color units, and iron was above the
MCL of 0.2 mg/L.

3. RECOMMENDATIONS.
a. Public Education and Notification.

(1) Notify consumers of the Friedrichsfeld Area PWS, and Griinstadt Area PWS and that
the water supplied is not disinfected. Notify the consumers of the Dannenfels Area NPWS that
the water supplied is considered non-potable.

(2) Inform the public of this study and its findings, conclusions, and recommendations.
This can serve as a means to promote confidence in the public water supply as well as inform
consumers about water quality concerns and any corrective actions taken.

b. Compliance.

(1) Continue routine annual monitoring of the drinking water supplied to the USAG
Mannheim in accordance with the GFGS. Coordinate and plan for the required monitoring of
asbestos in fiscal year 2007 per the GFGS.

(2) Friedrichsfeld Area PWS.

(a) Conduct quarterly monitoring for nitrates and VOCs. Request quarterly monitoring

results from the water supplier or contact USACHPPMEUR for assistance with conducting
quarterly monitoring.
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(b) Provide disinfection of the drinking water supplied to the Friedrichsfeld Area PWS in
accordance with the GFGS. Disinfection must provide a detectable disinfectant residual
throughout the distribution system. If disinfection is not feasible, request an exception to policy
through IMA-E and European Regional Medical Command (ERMC).

(c) Consider installing an ion exchange unit or reverse osmosis system to reduce nitrate
levels and consider installing a granular activated charcoal filter in combination with a packed
tower aeration unit to reduce VOC levels.

(3) Griinstadt Area PWS. Provide disinfection of the drinking water supplied to the
Griinstadt Area PWS in accordance with the GFGS. If disinfection is not feasible, request an
exception to policy through IMA-E and ERMC.

(4) Dannenfels Area NPWS. Provide bottled water to the installation until adequate
source water treatment including filtration and disinfection is installed.
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WATER SUPPLY MANAGEMENT PROGRAM
ANNUAL DRINKING WATER SURVEILLANCE
PROJECT NUMBER 31-50-4861-06
USAG MANNHEIM
MANNHEIM, GERMANY
12-13 JULY 2006

1. REFERENCES. A list of references is provided in Appendix A.

2. AUTHORITY. U.S. Department of Defense (DOD), Environmental Final Governing
Standards-Germany (GFGS), Chapters 1 and 3, January 2003 (reference 1).

3. PURPOSE. To assess the physical and chemical quality of drinking water supplied to the
U.S. Army Garrison (USAG) Mannheim communities and to recommend courses of action to
minimize potential adverse health effects if Environmental Final Governing Standards-Germany
(GFGS) maximum contaminant levels (MCLs) are exceeded.

4. GENERAL.

a. Personnel Contacted. Personnel Contacted. Mr. Menz, Operations and Maintenance
Division, Directorate of Public Works (DPW), USAG Mannheim.

b. Personnel Conducting Study.

(1) CPT Michael Schwarz, Environmental Engineer, Environmental Engineering
Division (EED), Department of Environmental Sciences (DES), U.S. Army Center for Health
Promotion and Preventive Medicine-Europe (USACHPPMEUR) was the project officer.

(2) 2LT Sean Beeman, Environmental Science Officer, EED, DES, USACHPPMEUR,
was the assistant project officer and prepared the report.

(3) Mr. Shannon Gutierrez, Environmental Science Officer, EED, DES,
USACHPPMEUR, assisted with the field sampling.

c. Study Dates. The field work for this study was conducted 12-13 July 2006.

d. Water Systems. USAG Mannheim operates three public water systems (PWS) and one
non-public water system (NPWS). A PWS is defined by the GFGS as a system for providing
piped water to the public for human consumption, if such system has at least 15 service
connections or regularly serves at least 25 year round residents. A NPWS is defined by the
GFGS as a system that does not meet the definition of a public water system; for example, a well
serving a building with less than 25 people (reference 1). Each water system is briefly discussed
below and in Appendix B.

Distribution limited to U.S. Government agencies only; protection of privileged information
evaluating another command; August 2006. Requests for this document must be referred to
USAG Mannheim (IMEU-MAN-PWO), Unit 29901, APO AE 09086.
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(a) Friedrichsfeld Area PWS. Potable water supplied to the Friedrichsfeld PWS is
supplied by the Stadtwerke Mannheim-Wasserwerk Rheinau and serves the Friedrichsfeld
installation. The water supplied to this area is not disinfected.

(b) Mannheim Area PWS. Potable water serving the Mannheim PWS is supplied by the
Stadtwerke Mannheim-WW Kifertal. The Mannheim PWS serves seven installations in
Mannheim. These installations include: Turley Barracks, Spinelli Barracks, Coleman, Sullivan
Barracks, Funari Barracks, Benjamin Franklin Village, and Taylor Barracks. The U.S. Army
disinfects water supplied to this system using a sodium hypochlorite solution. The water is then
fluoridated prior to distribution in the system at Sullivan Barracks, Funari Barracks, Benjamin
Franklin Village, and Taylor Barracks.

(c) Griinstadt Area PWS. Potable water serving the Griinstadt PWS is supplied by the
Stadtwerke Griinstadt. The Griinstadt PWS serves the Griinstadt Army and Air Force Exchange
Services (AAFES) Depot. The water supplied to this area is not disinfected.

(d) Dannenfels Area NPWS. This NPWS consists of one U.S. owned and operated well
and supplies the Donnersberg Communication Site. USAG Mannheim considers this water non-
potable. This decision was based upon the following: the water is not filtered, there is no
additional treatment, there is low usage water, and the water can have an exceptionally long
stagnation time in the distribution system. As a result, bottled water is supplied to personnel
working at the Donnersberg Communication site.

(2) Historical Data.

(a) Nitrates. In fiscal year (FY) 2005, nitrate levels were above the increased monitoring
threshold of 5 milligrams per liter (mg/L) at the Friedrichsfeld Area PWS (reference 2).
Therefore, quarterly monitoring was required in accordance with the GFGS. The DPW has
contracted the Wasserwerk Rheinau to conduct this sampling.

(b) Trichloroethene (TCE). In FY05, TCE levels were above the increased monitoring
threshold of 0.0005 mg/L at the Friedrichsfeld Area PWS (reference 2). Therefore, quarterly
monitoring was required in accordance with the GFGS. The DPW has contracted the
Wasserwerk Rheinau to conduct this sampling.

5. PROCEDURES.

a. Applicable Drinking Water Standards. Results were evaluated in accordance with the
following standards.

(1) The MCLs in the GFGS were used as the primary standards.
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(2) Turbidity and total trihalomethanes (TTHMs) were evaluated in accordance with the
United States Environmental Protection Agency (USEPA) National Primary Drinking Water
Regulations (NPDWR) (reference 3).

(3) Color, odor, and total dissolved solids were evaluated in accordance with the USEPA
National Secondary Drinking Water Regulations (NSDWR) (reference 3).

b. Parameter Selection.

(1) Physical and chemical parameters were selected based on the GFGS. The GFGS
specifies parameters and their respective frequency of sampling. However, where health
concerns dictate that more stringent requirements are applied or other parameters be monitored,
USACHPPMEUR conducts their monitoring accordingly. USACHPPMEUR does not conduct
bacteriological monitoring. The Heidelberg Preventive Medicine Activity performs
bacteriological monitoring for USAG Mannheim on a monthly basis.

(2) USACHPPMEUR monitors PWS for pesticides, polychlorinated biphenyls (PCBs),
and radionuclides on a three year sampling cycle to support GFGS requirements. These

parameters were analyzed during this sampling event and are scheduled to be monitored again in
FY09.

(3) The GFGS specifies that asbestos in drinking water must be monitored once every
nine years. Asbestos testing conducted in FY98 was in compliance with the GFGS. Asbestos
will be monitored again in FY07.

c. Sample Locations. USACHPPMEUR sampled each PWS in accordance with the GFGS.
In conjunction with the USAG Mannheim DPW, the USACHPPMEUR project officer selected
at least one representative sample location from each PWS. Samples were collected at the
beginning of all the distribution systems, subsequent to treatment, to represent the quality of the
drinking water serving all installations within each respective water system. The list below
itemizes each PWS and the respective sampling locations.

(1) Friedrichsfeld Area PWS - Building 1040. (Purchased Water)
(2) Mannheim Area PWS - Building 700. (Purchased Water)
(3) Griinstadt Area PWS - Building 3550. (Purchased Water)
(4) Dannenfels Area NPWS - Building 2451. (U.S. Owned Well)
d. TTHMs. The Mannheim Area PWS provides chlorine disinfection. Locations were

selected that represents the maximum residence time of treated water in that system. A sample
was collected from these locations for TTHM analysis.
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(1) Building 475, Turley Barracks.

(2) Building 1563, Spinelli Barracks.

(3) Building 1492, Coleman Barracks.

(4) Building 2000, Benjamin Franklin Village.
(5) Building 429, Taylor Barracks.

e. Fluoride. The Mannheim Area PWS provides drinking water fluoridation. A sample was
collected from these locations for fluoride concentration analysis.

(1) Building 2000, Benjamin Franklin Village.
(2) Building 429, Taylor Barracks.

f. Increased Monitoring. USAG Mannheim received water supply records on a quarterly
basis from Wasserwerk Rheinau. Results for nitrate and TCE are provided in Appendix C, tables
C-10 and C-11.

g. Sample Collection. USACHPPMEUR personnel collected the drinking water samples
from a cold-water faucet or sampling tap at each location using procedures outlined in the U.S.
Army Environmental Hygiene Agency Technical Guide 155 (reference 4). To purge any
stagnant water in the distribution system, the water was allowed to flow moderately for three to
five minutes until the temperature stabilized. Due to the exceptionally long stagnation time in
the system, water at the Dannenfels Area PWS was allowed to flow for 30 minutes prior to
sample collection. Temperature and pH was measured on-site (Appendix C, table C-9). The
samples were preserved at the time of collection and kept cool at all times during transport from
the collection site to the laboratory.

h. Laboratory Analyses and Quality Control. The analytical results are located in Appendix
C, tables C-1 through C-8. Laboratory certification, analytical method details, and laboratory
quality assurance information are provided in Appendix D.

6. FINDINGS AND DISCUSSION. Significant findings are summarized and discussed below
by PWS.

a. Friedrichsfeld Area PWS.

(1) The nitrate concentration was 5.7 mg/L, which is above the increased monitoring
threshold of 5.0 mg/L, but below the MCL of 10.0 mg/L (Appendix C, table C-1). Quarterly
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monitoring results from Wasserwerk Rheinau indicate that nitrate concentration ranged from
5.33 mg/L to 5.81 mg/L during the past year (Appendix C, table C-10).

(2) Volatile Organic Compounds (VOC).

(a) Tetrachloroethene (PCE) was 0.0014 mg/L, which is above the increased monitoring
threshold of 0.0005 mg/L, but is below the MCL of 0.005 mg/L (Appendix C, table C-3).

(b) TCE was below the method detection limit. Quarterly monitoring results from
Wasserwerk Rheinau indicate that TCE concentration ranged from 0.0002 mg/L to 0.0003 mg/L
during the past year, which is below the increased monitoring threshold of 0.0005 mg/L.

(3) The remaining analytical results were below the MCLs established in the GFGS.

(4) The drinking water supplied to the Friedrichsfeld Area PWS is not disinfected;
therefore, it does not meet the U.S. Army and GFGS requirements for disinfection of drinking
water (references 1 and 5). The GFGS requires a disinfectant residual be maintained throughout
the drinking water distribution system.

b. Mannheim Area PWS. The analytical results were below the MCLs established in the
GFGS.

c. Griinstadt Area PWS.

(1) Gross alpha activity was 8.9 picocuries per liter (pCi/L) with an uncertainty of +/- 2.8
pCi/L (Appendix C, table C-5). The gross alpha activity is below the MCL of 15 pCi/L;
however, the GFGS requires additional analysis of Radium-226 and -228 when gross alpha
activity is above 5.0 pCi/L including upper limits of uncertainty. Additional samples were
collected and submitted to the U.S. Army Center for Health Promotion and Preventive Medicine
(USACHPPM) for species determination. Results will follow this report in an addendum.

(2) The remaining analytical results were below the MCLs established in the GFGS.

(3) The drinking water supplied to the Griinstadt Area PWS is not disinfected; therefore,
it does not meet the U.S. Ammy and GFGS requirements for disinfection of drinking water
(references 1 and 5). The GFGS requires a disinfectant residual be maintained throughout the
drinking water distribution system.

d. Dannenfels Area NPWS. This NPWS is not used as a drinking water source. The water
supplied to the Dannenfels Area NPWS is not disinfected. It provides water to a toilet and a sink
for personal hygiene only.
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(1) Turbidity was 18.0 Nephelometric Turbidity Units (NTU) (Appendix C, table C-1),
which is above the MCL of 1 NTU established by the USEPA. Iron was 6.7 mg/L (Appendix C,
table C-2), which is above the MCL of 0.2 mg/L. Color was 70 color units (Appendix C, table
C-1); which is above the MCL of 15 color units. The high turbidity and color values are likely a
result of the iron concentration and long stagnation time due to low usage.

(2) The remaining analytical results were below the MCLs established in the GFGS.
7. CONCLUSIONS.
a. Potability.
(1) Based on this study, water distributed to the PWSs at USAG Mannheim is potable.
(2) USAG Mannheim considers the Dannenfels Area Non-Public Water System (NPWS)
as non-potable since the water is not treated. As a result, bottled water is supplied to personnel
working at the Donnersberg Communication site. Installation Management Agency-Europe

(IMA-E) requested that the DPW examine the quality of this water system during their normal
annual drinking water survey conducted by USACHPPMEUR.

b. Compliance.

(1) Continue routine annual monitoring of the drinking water supplied to the USAG
Marnnheim in accordance with the GFGS. Coordinate and plan for the required monitoring of
asbestos in FYO07 per the GFGS.

(2) Friedrichsfeld Area PWS.

(a) The GFGS requires quarterly monitoring for nitrates and VOCs.

(b) The drinking water supplied to Friedrichsfeld Area PWS is not compliant with the
GFGS for disinfection.

(3) Mannheim Area PWS. The analytical results indicate that the drinking water
supplied to the Mannheim Area PWS is compliant with the GFGS.

(4) Griinstadt Area PWS.
(a) The GFGS requires additional analysis of Radium-226 and -228. Additional samples

were collected and submitted to USACHPPM for species determination. Results will be
provided upon receipt as an addendum to this report.
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(b) The drinking water supplied to the Griinstadt Area PWS is not compliant with the
GFGS for disinfection.

(5) Dannenfels Area NPWS. This water system is considered a non-potable water
system. The water is not disinfected. Turbidity was above the MCL of 1 Nephelometric
Turbidity Units (NTU), color was above the MCL of 15 color units, and iron was above the
MCL of 0.2 mg/L.

8. RECOMMENDATIONS.
a. Public Education and Notification.

(1) Notify consumers of the Friedrichsfeld Area PWS, and Griinstadt Area PWS and that
the water supplied is not disinfected. Notify the consumers of the Dannenfels Area NPWS that
the water supplied is considered non-potable.

(2) Inform the public of this study and its findings, conclusions, and recommendations.
This can serve as a means to promote confidence in the public water supply as well as inform
consumers about water quality concerns and any corrective actions taken.

b. Compliance.

(1) Continue routine annual monitoring of the drinking water supplied to the USAG
Mannheim in accordance with the GFGS. Coordinate and plan for the required monitoring of
asbestos in FY07 per the GFGS.

(2) Friedrichsfeld Area PWS.

(a) Conduct quarterly monitoring for nitrates and VOCs. Request quarterly monitoring
results from the water supplier or contact USACHPPMEUR for assistance with conducting
quarterly monitoring.

(b) Provide disinfection of the drinking water supplied to the Friedrichsfeld Area PWS in
accordance with the GFGS. Disinfection must provide a detectable disinfectant residual
throughout the distribution system. If disinfection is not feasible, request an exception to policy
through IMA-E and European Regional Medical Command (ERMC).

(c) Consider installing an ion exchange unit or reverse osmosis system to reduce nitrate
levels and consider installing a granular activated charcoal filter in combination with a packed
tower aeration unit to reduce VOC levels.
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(3) Griinstadt Area PWS. Provide disinfection of the drinking water supplied to the
Griinstadt Area PWS in accordance with the GFGS. If disinfection is not feasible, request an
exception to policy through IMA-E and ERMC.

(4) Dannenfels Area NPWS. Provide bottled water to the installation until adequate
source water treatment including filtration and disinfection is installed.

9. TECHNICAL ASSISTANCE. The point of contact for additional assistance is the
undersigned at DSN 486-7048, CIV 06371-86-7048, FAX (DSN) 486-8954, CIV FAX 06371-
86-8954, or via e-mail at sean.beeman@us.army.mil. Requests for additional services should be
directed to Mr. Bob Ackley at robert.ackley@amedd.army.mil or DSN 486-8562.

SEAN P. BEEMAN
2LT, MS
Environmental Science Officer

APPROVED:

OTHY G. BOSETTL P.E.
MAJ, MS
Chief, Environmental Engineering Division
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APPENDIX B

WATER SYSTEMS
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APPENDIX C

ANALYTICAL RESULTS

Standards: Maximum contaminant level (MCL) — German Final Governing Standards
®No Std — No Standard exists under GFGS

‘MDL — Method detection limit

BDL — Below method detection limit

®Measured as N; MCL established as NHy, results were converted to ammonia as NHy
"Measured as free cyanide

EMeasured as P, GFGS established an MCL of 6.7 mg/L as PO,>. Results were converted to
phosphorus as PO,>

"USEPA National Secondary Drinking Water Regulation
1 NTU used as screening criteria for turbidity of purchased water supply
JUSEPA National Primary Drinking Water Regulation

BOLD values indicate increased monitoring is required

on shaded indicates values exceeded MCL
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MCHB-AE-EE
SUBJECT: Water Supply Management Program, Annual Drinking Water Surveillance, Project
Number 31-50-4861-06, USAG Mannheim, Germany, 12-13 July 2006

APPENDIX D

USACHPPMEUR, DEPARTMENT OF LABORATORY SCIENCES
ACCREDITATION/REGISTRATION

1. The Deutscher Akkreditierungs Rat (DAR, German Accreditation Council) recognizes the
DIN EN ISO/IEC 17025 accreditation by the Deutsches Akkreditierungssystem Priifwesen
GmbH (DAP) of the Department of Laboratory Sciences (DLS), USACHPPMEUR. The DAP is
signatory to the Multilateral Agreement (MLA) of the European cooperation for Accreditation
(EA) and to the Mutual Recognition Agreement (MRA) of the International Laboratory
Accreditation Cooperation (ILAC). The signatories to these agreements of the following
countries mutually recognize their accreditations of testing laboratories: Australia, Austria,
Belgium, Brazil, Canada, Czech Republic, People's Republic of China, Denmark, Finland,
France, Germany, Hong Kong, China, India, Ireland, Italy, Japan, Republic of Korea, The
Netherlands, New Zealand, Norway, Portugal, Sweden, Singapore, South Africa, Spain,
Switzerland, Chinese Taipei, United Kingdom, U.S.A., and Vietnam. The DLS accreditation is
valid until 3 July 2011 and its DAR registration number is DAP-PL-3000.00.

2. The American Industrial Hygiene Association (ATHA) has also accredited the DLS
Environmental Lead Testing Program, USACHPPMEUR according to the requirements of
ISO/IEC 17025, which is recognized under the EPA Office of Pollution Prevention and Toxics'
(OPPT) National Lead Laboratory Accreditation Program (NLLAP) for the matrices of dust, soil,
paint chips (residual), and air. The ATHA accreditation of DLS is valid until 1 September 2006.

3. The USACHPPMEUR DLS is registered to ISO 9001:2000 for its Quality Management
System and to ISO 14001 for its Environmental Management System by National Quality
Assurance, USA. The certificate numbers are 10727 (9001:2000) and EN10037 (14001) and are
valid until 6 December 2008 and 25 September 2008, respectively.

4. The German contract laboratory used by USACHPPMEUR DLS, Dr. R. von Nagel, Institut
fiir Analytische Chemie (IAC), Mannheim, Germany is accredited by the DAP to DIN EN
ISO/IEC 17025. TIAC’s DAR registration number is DAP-PA-2792.00, and is valid until 16
February 2010.

D-1



MCHB-AE-EE
SUBJECT: Water Supply Management Program, Annual Drinking Water Surveillance, Project
Number 31-50-4861-06, USAG Mannheim, Germany, 12-13 July 2006

LABORATORY ANALYSIS AND QUALITY CONTROL

1. Sample Analyses. Samples were submitted to the Department of Laboratory Sciences (DLS),
United State Army Center for Health Promotion and Preventive Medicine Europe
(USACHPPMEUR), for analysis. DLS analyzed the samples for inorganic/physical parameters,
heavy metals, polycyclic aromatic hydrocarbons (PAHs), and volatile organic compounds
(VOCs). A contract laboratory, the Institut fiir Analytische Chemie (IAC), Dr. Roland von
Nagel, Mannheim, Germany, analyzed the samples for oxidizability. All parameters were
analyzed according to U.S. Environmental Protection Agency (USEPA) methods (references 6-
8) or German standard methods (DIN) (references 9-12).

a. Color was determined by the American Standard Method 2120 B (reference 13) using the
platinum-cobalt (Pt/Co) method. A direct comparison between this method and the method
described in the Environmental Final Governing Standards — Germany (GFGS) (DIN 38 404-C1-
2) cannot be made due to the different colors measured by each method. The Pt/Co method of
measuring color, however, is a standard method for measuring the color of potable water and of
water in which color is due to naturally occurring materials. If the color of the sampled water
does not exceed the USEPA National Secondary Drinking Water Regulation (NSDWR)
guideline of 15 color units for the Pt/Co method (reference 3), it can be assumed that the color
will not exceed the MCL of 0.5 m™ using the German DIN spectrophotometric method.

b. Odor was determined by the American Standard Method 2150 B using the threshold odor
test at 60°C (reference 13). Standard Method 2150 B states, “For most tap waters and raw water
sources, a sample temperature of 60°C will permit the detection of odors that otherwise might be
missed; 60°C is the standard temperature for hot threshold odor tests.” The values were
compared to the National Secondary Drinking Water Regulation (NSDWR) standard of 3
Threshold Odor Numbers (TON) for odors at 60°C (reference 3).

c. Total Dissolved Solids (TDS) was determined by the American Standard Method 2540 C,
dried at 180°C (reference 13). TDS is the non-filterable constituent of the total solids contained
in a water sample. The GFGS does not establish an MCL for TDS. However, the USEPA
recommends secondary standards to regulate contaminants that may cause aesthetic effects in

drinking water. Therefore, the values were compared to the NSDWR secondary standard of
500 mg/L for TDS (reference 3).

d. Turbidity was determined by USEPA Method 180.1 (reference 7) using an electronic
nephelometer. Turbidity is an expression of the optical property that causes light to be scattered
and absorbed rather than transmitted with no change in direction or flux level throughout the
water sample (reference 13). The accuracy, precision, and sensitivity of the nephelometric
method make it preferable to visual methods. Turbidity levels were compared with a value of
1 Nepholometric Turbidity Unit (NTU) as a screening criterion.
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2. Quality Control Samples. VOC and pesticide trip blanks were prepared and analyzed during
this study. The purpose of the trip blanks is to detect sample contamination originating from
sample transport, shipping, and site conditions. The blanks were prepared in advance of the
sampling event, transported with the sample containers, and submitted to DLS,
USACHPPMEUR, for analysis with the field samples. The blanks consisted of deionized water
collected in 40-mL vials and preserved with concentrated hydrochloric acid to a pH of less than
two. The vials were sealed without headspace, and transported in the same coolers as the other
samples. The laboratory analysis of the trip blank did not reveal any sample contamination
(table D-1).
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Table D-1: Trip Blanks

SAMPLE TYPE Trip Blanks
COLLECTION DATE 7/12/2006 to 7/13/2006
PARAMETERS UNITS | MCL’ MDL’ RESULTS
Volatile Organic Compounds

1,2,4 Trichlorobenzene mg/L 0.07 0.0005 BDL
1,1,2-Trichloroethane mg/L 0.005 0.0005 BDL
1,1-Dichloroethene mg/L 0.007 0.0005 BDL
1,2 Dichloroethane mg/L 0.005 0.0005 BDL
1,2 Dichloropropane mg/L 0.005 0.0005 BDL
1,2-Dichlorobenzene mg/L 0.6 0.0005 BDL
1,4-Dichlorobenzene mg/L 0.075 0.0005 BDL
Benzene mg/L 0.005 0.0005 BDL
Carbon tetrachloride mg/L 0.003 0.0005 BDL
Chlorobenzene mg/L 0.1 0.0005 BDL
Ethylbenzene mg/L 0.7 0.0005 BDL
Styrene mg/L 0.1 0.0005 BDL
Toluene mg/L 1 0.0005 BDL
cis-1,2-Dichloroethene mg/L 0.07 0.0005 BDL
trans-1,2-Dichloroethene mg/L 0.1 0.0005 BDL
Vinyl Chloride mg/L 0.002 0.0005 BDL
Xylenes, total mg/L 10 0.0005 BDL
1,2 Dibromo-3-chloropropane (DBCP) mg/L 0.0002 1 0.00001 BDL
1,2-Dibromoethane (EDB) mg/L | 0.00005 ] 0.00001 BDL
1,1,1 Trichloroethane mg/L 0.2 0.0005 BDL
Methylene Chloride mg/L 0.005 0.0005 BDL
Tetrachloroethylene (PCE) mg/L 0.005 0.0005 BDL
Trichloroethylene (TCE) mg/L 0.005 0.0005 BDL
2-Methoxy-2-methylpropane (MTBE) mg/L._ | NoStd® | 0.0005 BDL
Trihalomethanes, total mg/L 0.08 0.0005 BDL
Dichlorobromomethane mg/L No Std | 0.0005 BDL
Dibromochloromethane mg/L No Std | 0.0005 BDL
Bromoform mg/L No Std | 0.0005 BDL
Chloroform mg/L No Std | 0.0005 BDL
Organochlorine Pesticides

Alachlor mg/L No Std | 0.00002 BDL
Aldrin mg/L No Std | 0.00002 BDL
Atrazine mg/L No Std | 0.0001 BDL
Chlordane mg/L No Std | 0.0001 BDL
Dieldrin mg/L No Std | 0.00002 BDL
Endrin mg/L No Std | 0.00002 BDL
Heptachlor mg/L No Std ]| 0.00002 BDL
Heptachlor epoxide mg/L No Std | 0.00002 BDL
Hexachlorobenzene mg/L No Std | 0.00002 BDL
Hexachlorocyclopentadiene mg/L No Std | 0.0001 BDL
Lindane (gamma-HCH) mg/L No Std | 0.00002 BDL
4,4-Methoxychlor mg/L No Std | 0.00002 BDL
Simazine mg/L No Std | 0.0001 BDL
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